Abstract The São Paulo marsh antwren (Formicivora paludicola) is a critically endangered bird endemic to marshes in the metropolitan region of São Paulo city, Brazil. The total population is estimated to be around 300 individuals, distributed among 15 small (\50 ha) fragments, suggesting that loss of genetic variability may affect the long-term viability of this species. To develop genetic tools for gaining information on effective population sizes, inbreeding and gene flow between populations, we describe nine polymorphic microsatellite loci isolated from a F. paludicola library using next-generation sequencing. We report on levels of variation in these novel microsatellites and eight additional heterologous loci in these birds. Expected (H E ) and observed (H O ) heterozygosities averaged 0.72 and 0.70, respectively, and the number of alleles per locus ranged from 3 to 10. These loci will permit evaluation of whether artificial translocations are necessary for long-term viability of this rare bird.
The São Paulo marsh antwren, Formicivora paludicola (Aves: Thamnophilidae) is a small insectivorous bird endemic to São Paulo State, Brazil. The total population is estimated to be 250-300 individuals which are distributed among 15 isolated marshland fragments (all smaller than 50 ha), located in the metropolitan region of the city of São Paulo. This species has been classified as ''Critically Endangered'' in São Paulo State Red List (Buzzetti et al. 2013) . The small population sizes and isolation of marsh areas suggest that loss of genetic variability may be occurring. The goal of this work was to isolate microsatellite markers for F. paludicola, and characterize these and a set of heterologous microsatellite loci previously isolated from the Chestnut-backed Antbird, Myrmeciza exsul (Barnett et al. 2007; Feldheim et al. 2010) to support conservation genetic analyses.
Genomic DNA extracted from four individuals of F. paludicola was used to construct a paired-end shotgun library with Illumina Nextera reagents according to the manufacturer's protocol, except that custom primers were used and cleaned-up using Speedbeads instead of the supplied reagents. Sequencing was conducted on the Illumina MiSeq platform with version 2 250 base paired-end reads. A total of 3,108,418 reads were analyzed in the program PAL_FINDER_v0.02.03 (Castoe et al. 2012 ) to identify 49,093 reads containing 58,694 microsatellites (from dinucleotide to hexanucleotide) and 8,619 primer pairs were designed. Twenty loci were chosen for amplification and polymorphism analyses. Another 26 heterologous microsatellite loci, developed for M. exsul (Barnett et al. 2007; Feldheim et al. 2010) , were also tested.
Variation at these loci was analyzed by PCR for up to 26 individuals of F. paludicola from a single population located in Mogi das Cruzes (23°32 0 S, 46°07 0 W). PCRs were performed in Eppendorf MasterCycler Gradient thermal cyclers in a 10 lL volume containing 150 ng of DNA, 0.2 mM of each dNTP, 1X PCR buffer (200 mM Tris-HCl, pH 8.4, and 500 mM KCl), 0.2 lM of each primer, 3 mM MgCl 2 , and 1 U of Taq DNA-Polymerase. Amplification conditions were 94°C (5 min), 30 cycles of 94°C (30 s), 30 s at the annealing temperature specified in Table 1 , and 30 s at 72°C, followed by a final extension of 72°C (10 min). Amplified products were scored on an automated sequencer (ABI 3500). We calculated observed (H O ) and expected (H E ) heterozygosities, probability of heterozygosity deficit (P), and linkage disequilibrium using GENEPOP 4.0 (Raymond and Rousset 1995) . All 20 microsatellite loci isolated from F. paludicola amplified, and 10 were polymorphic. Among the 26 loci isolated from M. exsul, 24 could be amplified in F. paludicola, and 10 were polymorphic (Table 1) . Heterozygosity deficits were detected in loci Fpa21, Mex024, and Mex089, suggesting the presence of null alleles. No significant linkage disequilibrium was detected among pairs of loci. The number of alleles among polymorphic loci in HW equilibrium (N = 17) ranged from 3 to 10, and observed (H O ) and expected (H E ) heterozygosities ranged from 0.35 to 0.89, and from 0.36 to 0.87, respectively.
Genetic analyses using the microsatellite loci described above will permit assessment of genetic variability within and between the currently small and recently isolated populations of this bird, and indicate whether reestablishing gene flow among them using translocations is a desirable management activity.
